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Richard Wagner’s fascination with
the natural world goes back as far
as he can remember. As a child
growing up in Long Island, USA he
started by collecting insects in his
back garden and by the age of ten
he had acquired his first pet
snake. His unusually tolerant
parents encouraged his hobby
and in his teens his snake
collection reached a peak of
seven (augmented by many
lizards, turtles and so on, all
housed in terrariums he built
himself). His great idol at the time
was Raymond Ditmars, who as a
youth had a collection of over 100
snakes in his home and went on to
become the founding father of
American herpetology. Wagner
secretly nursed the ambition to
look after a similar collection. At
the age of 19, however, he finally
grew tired of the jibes from his
birdwatching friends, who pointed
out (correctly) that, while he spent
most of his time looking for
snakes rather than watching them,
they could find birds wherever
they went. He thus switched the
focus of his attentions to birds.
A college summer trip to Israel
introduced Wagner to deserts. The
result was a revelation. “It was
wonderful: for the first time in my
life I saw how easy it is to watch
animals in open habitats.” He
decided to interrupt his
undergraduate studies and spend
some time in Israel. There he was
offered a job as field assistant to
Amotz Zahavi, who was studying
the breeding system of the Arabian
babbler Turdoides squamiceps.
Under Zahavi’s supervision,
Wagner learned the importance of
careful observations of behaviour
and grew to appreciate the
subtleties of birds’ interactions
with one another.
A chance event in Israel (one
morning he found and caught a
huge horned viper Cerastes
cornutus) brought him to the
attention of Ariel Ulmann, who
was in charge of the reptile
collection at Haifa Zoo. When
Ulmann was drafted into the
Israeli army, he insisted that
Wagner be appointed to take care
of the Haifa snakes. Thus it was
that – for six months at least –
Wagner achieved his ambition of
looking after as many snakes as
Ditmars.
Work on further behavioural
projects followed: on the common
tern Sterna hirundo on Long
Island, on the white-fronted bee-
eater Merops bullockoides in
Kenya and on the acorn
woodpecker Melanerpes
formicivorus in New Mexico, USA.
Wagner’s field experience was
growing rapidly but he was
starting to become frustrated at
working on other people’s
projects rather than his own. He
realized that a PhD would help
him in obtaining funding for
independent research, so took up
a doctoral position at Oxford
University under Christopher
Perrins.
His work focussed on the
razorbill Alca torda, a colonially
breeding seabird, and addressed
the particular issue of why the
species elected to breed in
colonies. Razorbills were known
to lay their eggs under boulders or
on small ledges, so their colonies
are much smaller and looser than
those of several closely related
species. During his intensive field
observations Wagner noticed that
extra-pair copulations, never
previously recorded in the
species, were very common.
Intriguingly, these took place not
at the nest sites but on large,
open ledges away from the
nesting territories. It seemed that
male razorbills congregated on
such ledges, which were visited
by females for the explicit purpose
of securing extra-pair copulations.
This finding was extremely
significant. Extra-pair copulations
were known from many species
but it was generally assumed that
these were forced upon unwilling
females by males who hoped to
father more offspring. Recent
works from other groups had
shown that competition for
fertilization — and thus paternity
— can take place after copulation,
adding an important mode of
sexual selection to that of
male–male competition described
by Darwin. Wagner’s
demonstration that females
choose to visit the ‘mating arenas’
proved that they are actively
pursuing matings with multiple
males and suggested for the first
time that females are far more in
control of mating than had been
supposed.
These serendipitous
observations had very important
consequences for Wagner’s
subsequent career. Wagner notes,
“We started out trying to study
coloniality, got distracted by
something we noticed and ended
up being led back to coloniality.”
Before Wagner’s work on
razorbills, the accepted theory to
account for social behaviour in
colonial species of animals and
birds was that certain behaviour
patterns were a consequence of
the need to breed in colonies. The
aggregation of male razorbills on
ledges, however, may arise
because females visit the ledges
for extra-pair matings. Razorbills
therefore show a type of social
behaviour that is distinct from their
colonial breeding. The situation is
analogous to a ‘lek’, or display
ground, where males of
promiscuous species congregate
to display to females, who visit leks
to select from potential mates.
Leks are widely used in the animal
kingdom, not only by birds such as
grouse but also by animals as
diverse as flies, fish and antelopes.
Wagner speculated that colonies in
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other species might form around
places that females visit for the
purpose of mating. According to
this notion, protection from
predation and increased food-
finding abilities are by-products of
colony formation rather than
reasons for it. Wagner’s work on
razorbills had shown that
‘monogamous’ species can show
some of the behavioural traits
thought to be peculiar to
promiscuous species. The
mechanisms that produce
aggregations of displaying males in
promiscuous species may
therefore act to produce colonies
in monogamous species when
females pursue matings with
multiple males. Wagner termed this
iconoclastic idea the ‘hidden lek
hypothesis’ and it has been hotly
debated in the literature ever since.
Following completion of his
doctorate, Wagner returned to the
US and spent three years with
Eugene Morton at the Smithsonian
Institute studying the breeding of
the purple martin Progne subis.
These birds breed in colonies in
‘martin houses’, which are easily
accessible and thus offer ready
material for genetic analysis. DNA
fingerprinting studies had shown
that older males in the colonies
father almost all offspring, with
young males being cuckolded to a
very large extent. An obvious
question was why young males,
which return to the breeding
territories significantly later than
older males, should choose to
settle near older males and run the
(high) risk of helping to raise
offspring that they have not
fathered.
Wagner showed that female
birds choose to take up residence
near old males, so young males
are forced to settle nearby to have
any chance of obtaining mates.
Once again, then, it is the females
that are in control of extra-pair
copulations. And once again a
colonially breeding species had
been shown to operate a kind of
‘hidden lek’: colonies form around
places that females visit for
mating.
Wagner’s next position was at
York University in Toronto. While
there his work came to the
attention of Etienne Danchin at
the CNRS in Paris. Danchin had
been studying the kittiwake Rissa
tridactyla, a colonially breeding
seabird, in France for over fifteen
years in the hope of coming up
with a generally applicable theory
to account for colony formation.
He had suggested that animals
copy the habitat choices taken by
successful conspecifics, thus
producing colonies. His theory,
though, did not seem fully able to
account for the behaviour he
observed: something was
missing. As Wagner says, “Habitat
selection isn’t everything and —
alas — sex isn’t everything
either.”
Danchin and Wagner decided to
combine their ideas and thus
began a cooperation that has
continued to the present day.
After his initial surprise (“Why
should the French have to import
an American to help them think
about sex?”) Wagner realized the
benefits of collaboration, as both
he and Danchin believed that
colonies resulted from other
aspects of behaviour rather than
being ends in themselves. They
felt that colony formation should
be seen as the result of selection
for ‘commodities’, both habitat
(Danchin) and partners (Wagner).
According to this notion,
attempting to identify possible
benefits of coloniality would not
help explain how or why colonies
are formed.
In 2000, after six years at York
University, Wagner was offered
the position of senior scientist at
the Austrian Academy of
Sciences’ Konrad Lorenz Institute
for Comparative Behaviour
(KLIVV) in Vienna, Austria. His
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Richard Wagner: Careful observation of colonial breeding birds has produced
revealing insights into female behaviour.
connections with this institute go
back to 1993, when he was invited
to give a talk at a symposium on
female control of paternity, and he
had cooperated loosely with staff
at the institute ever since. He had
no hesitation in accepting the
offer: as he says, “KLIVV is a top
institute specializing in
behavioural ecology and my
position gives me independence
and allows me to attract third-
party funding to build up my
research programme.” Although
the institute itself may appear
somewhat isolated, all of the staff
have good international
connections. Wagner has received
a research grant to study the
breeding of lapwing Vanellus
vanellus in Sweden and has
continued and intensified his
cooperation with Danchin. A
welcome by-product of his
fieldwork in France was a meeting
with his girlfriend Nelly, who
recently moved to Austria.
Meanwhile, his study of
commodity selection in kittiwakes
has continued. Wagner still relies
largely on close observation in
the field. He feels strongly that
the area of behavioural ecology
has been tending to move in the
wrong direction. In his words,
“The problem is that people no
longer spend enough time
watching behaviour but rely
instead on indirect information,
e.g. from DNA studies, which they
hope will tell them what has
happened. Genetics and
physiology are clearly important
but there are some things that
you can only learn by watching.”
While watching kittiwakes,
Wagner happened to notice that
females frequently eject the
sperm of their mates after
copulation. Sperm ejection had
previously been recorded in
several other species but the
kittiwake differs from all of these
in that it is strictly monogamous.
The explanation seems to be that
the females do not wish to store
sperm in their bodies, as eggs
fertilized with ‘old’ sperm are
more subject to hatching failure
and the chicks that result are
often in poor condition. Female
kittiwakes are thus actively
selecting the quality of sperm
based on its age rather than on
any properties of the donor male.
The findings represent the first
example of intra-male sperm
selection and demonstrate further
that females — at least in birds —
are far more in control of
fertilization of their eggs than
generally believed.
In twenty years of “watching
copulations”, Wagner has made
several highly significant
contributions to our
understanding of colonial
breeding systems in birds. He
hopes now to assess whether the
mechanisms he has uncovered
are generally applicable across
different taxons and to this end
plans to study the formation of
colonies in fish, using KLIVV’s
extensive aquarium facilities to
observe colony formation under
pseudo-natural conditions in the
lab. He will continue with field
observations – on lapwings,
kittiwakes and possibly again on
purple martins – as an integral
part of his research. But as he
admits, “Even behavioural
ecologists should be prepared to
test their ideas under controlled
conditions sometimes. And some
things really are easier to study in
the lab than in the field.”
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While a growing number of
modelling studies attempt to
address the potential impacts of
global warming on a variety of
species, scenarios are necessarily
speculative given the complex
interaction of many factors over
and above changes in average
temperatures. What is becoming
increasingly valuable is historical
data that can be used to analyse
changes in species abundance in
past years, that may be linked to
well-documented changes in
temperatures in many regions.
There are two main hypotheses
concerning how populations and
therefore communities change in
response to climate. One
suggests that changes in species
distributions and abundance
depend on the physiology of
individuals. Under this scenario,
changing climate should directly
influence survivorship, dispersal,
fecundity and behaviour of
individuals, and these will directly
transfer to species-level changes
in abundance and distribution. An
alternative viewpoint suggests
that interspecific interactions may
be important under climate
change and will cascade through
to population and community level
responses, both directly and
indirectly. Under this scenario it
might be expected that different
populations of a particular species
might have different outcomes
under warming events.
A new paper reports results
from two surveys of marine
environments that are separated
but have undergone the same
climate fluctuations over the past
century. One is based on a regular
trawl of the English Channel that
began in 1913, and the other, an
analysis of species recovered
since 1981 at the filter for cooling
water to a nuclear power station in
the Bristol Channel, around 350
kms away.
The species data have been
compared with sea-surface
temperatures calculated as mean
monthly temperatures for units of
1 degree of longitude and 1
degree of latitude since 1870.
Both regions have been subject to
climatic shifts with mean annual
sea-surface temperature
fluctuating within a range of 1.8oC
— trends that are consistent with
larger-scale patterns in
temperatures in the northern
hemisphere over the past century,
namely a warming in the 1950s
and in the 1990s to the present
day, following relatively cool
periods in the early 1900s and
1970s.
The results suggest that the
influence of temperature changes
may have a more dramatic effect
on the structure of marine
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Researchers tackling the potential impact of global warming on species
around the world may need to look more carefully at the situation of each
population. Nigel Williams reports.
